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For all biocatalysts, 51-65 % FAME (theoretical maximum= 66%) was obtained VPOC 1600 was more stable than for rCPL on the same support.
Introduction

38
Biofuels are a renewable alternative to fossil fuels that has lower greenhouse 39 gas emissions. Several biofuel crops can be grown locally (including in marginal 40 soils), helping countries to reduce their dependence on unstable foreign 41 sources of fossil fuels. These potential environmental and social advantages of 42 biofuels have led to some policy measures to support sustainable production. 
112
This study aims to: (i) produce Jatropha biodiesel (FAME) and for Jatropha biodiesel production in terms of activity and operational stability.
118
The non-commercial heterologous Rhizopus oryzae lipase (rROL) 
Protein assay
235
The method described by Bradford (1976) was used to determine the total 236 amount of protein immobilized on the resins, using bovine serum albumin from 
266
It was considered that each biocatalyst has 100 % of its original activity, at the 267 end of the first batch. In order to describe the deactivation kinetics of 268 biocatalysts, each experimental point (FAME yield), at the end of each batch n,
269
was converted into the fraction of the original activity, i.e. its residual activity.
270
The residual activity (A res , %) after each reuse was calculated as the ratio 271 between FAME yield of batch n, divided by FAME yield observed in the first 272 batch, and multiplied by 100. The fit of lipase deactivation models to the 273 experimental data was performed using "solver", a tool included in Microsoft biodiesel (FAME). Therefore, it was necessary to adapt the methodology to be 295 able to follow the transesterification kinetics.
296
The preparation of the samples was carried out according to Faustino et al. Fig. 1 .
345
The highest methyl ester production rates were observed in the beginning of the 346 transesterification reactions. After the second methanol addition, reaction 347 progress was slower and quasi-equilibrium was attained in less than 4 h for all 348 acyl migration was not produced.
350
The maximum percentage of FAME (%, w/w) in the reaction medium obtained 
386
In fact, in the studies on the production of biodiesel from jatropha oil, using non- 
Operational stability of the tested lipases
396
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The short reaction time needed to attain equilibrium, together with the high 397 FAME yields obtained with all biocatalysts tested are very interesting results.
398
However, a high operational stability of the biocatalyst is also a key-factor for 399 industrial implementation of the process. 
441
In the present study, the addition of 4% water to the reaction medium shows to 
463
This biocatalyst did not show a significant loss of its initial catalytic activity for 464 more than five successive reuses of 2 h each.
465
The rROL used in the present study showed similar or even higher stability in 466 presence of methanol than Biolipase-R in presence of ethanol, which is an 467 alcohol with lower deactivation effect on lipases.
Conclusions
470
The non-commercial recombinant sn-1,3 regioselective lipases rROL and rCPL
471
are promising catalysts for the production of biodiesel and MAG from crude 472 Jatropha oil. Transesterification was rather fast and equilibrium was reached 473 after 4 h-reaction with high FAME yields, varying from 51.7 to 64.8 %, which is 474 very close to the theoretical maximum for sn-1,3 regioselective lipases (66%).
475
All biocatalysts were active during 10 consecutive batches without rehydration.
476
However, when lipases were rehydrated between each two consecutive 477 batches, the loss of activity was much faster. rROL in Lewatit VPOC 1600
478
showed to be more stable than rCPL in the same support. 
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